Tailored to Your Needs! 




Selected 
Research In 
Microfiche 



SRIM® is a tailored information service that 
delivers complete microfiche copies of 
government publications based on your 
needs, automatically, within a few weeks of 
announcement by NTIS. 



SRIM® Saves You Time, Money, and Space! 

Automatically, every two weeks, your SRIM' profile is run against all new publications 
received by NTIS and the publications microfiched for your order. Instead of paying 
approximately $15-30 for each publication, you pay only $2.50 for the microfiche version. 
Corporate and special libraries love the space-saving convenience of microfiche. 

NTIS offers two options for SRIM® selection criteria: 
.Standard SRIR/P-Choose from among 350 pre-chosen subject topics. 

'Custom SRUvT-For a one-time additional fee, an NTIS analyst can help you develop a 
keyword strategy to design your Custom SRIM® requirements. Custom SRIM* allows your 
SRIM® selection to be based upon specific subject keywords, not just broad subject topics. 
Call an NTIS subject specialist at (703) 605-6655 to help you create a profile that will retrieve 
only those technical reports of interest to you. 

SRIM* requires an NTIS Deposit Account. The NTIS employee you speak to will help you set 
up this account if you don't already have one. 

For additional information, call the NTIS Subscriptions Department at 1-800-363-2068 or 
(703) 605-6060. Or visit the NTIS Web site at http://www.ntis.gov and select SRIM® from 
the pull-down menu. 




• 0 

AFGWC/PR-83/001 



AIR WEATHER SERVICE 
MODEL OUTPUT STATISTICS SYSTEM 
PROJECT REPORT " 



By 

LT COL DONALD L. BEST 
MAJ STEPHEN P. PRYOR 




>— / APPROVFD FOR PURLIC RELEASE , DISTRIBUTION UNLIMITED 



OCTOBER 1983 



UNITED STATES AIR FORCE 
AIR WEATHER SERVICE (MAC) 
AIR FORCE GLOBAL WEATHER CENTRAL 
OFFUTT AFB NE 68113 




TIC 

ELECTE 
FEB 2 4 1984 




Appl.No. 09/641,394 
Doc. Ref. AS1 



llllllllllllll»» 

ADA139129 


lllllllilf 


Information Is our business. 





AIR WEATHER SERVICE MODEL OUTPUT 
STATISTICS SYSTEMS 

i 

i 



AIR FORCE GLOBAL WEATHER CENTRAL 
OFFUTT AFB, NE 



OCT 1983 




Appl. No. 09/641,394 
Doc. Ref. AR1 



XP-002082269 



Reinsurers Seek Relief in 



BY RUSS BANHAM 



Companies specializing in comput- 
erized risk assessment of hurri- 
canes, lomadoes and earthquakes 
are helping property reinsurers 
better manage their catastrophe 
exposures. The companies provide software 
that can be licensed by insurers, reinsurers and 
risk managers 10 allow them to more accurately 
predict the odds of a natural disaster striking 
and its consequent financial toll Such disasters 
cost the industry more than $22 billion last 
year, S 15.5 billion of which was generated by 
just two hurricanes. 

The huge insured losses from the recent 
catastrophes forced the demise of many rein- 
surance companies, especially in London, 
which lost at least one-half of its property rein- 
surance capacity in the last two years. Those 
reinsurers that are still providing coverage have 
become more conservative, evidenced by their 
higher risk attachment levels, stricter under- 
writing and increased pricing. 

Computerized weather prediction is part of 
this new trend toward more prudent under- 
writing. The technology not only provides sci- 
entific estimates of probable catastrophes 
before they occur, but also helps a reinsurer 
calculate its cedents' exposures, examine the 
geographic spread of its own and its cedents" 
risks, and estimate its potential property port- 
folio losses. 

Since reinsurers generally pick up the catas- 
trophic share of property policies, the empha- 
sis on risk management makes clear sense. U s 
driven by the recent losses, and by studies pro- 
jecting even higher losses from future storms - 
S53 billion for a Class 5 hurricane (155 mph 
and higher sustained winds with an 18 ft. and 
higher storm surge) striking Miami, or $51 bil- 
lion for a Class 4 (131 to 155 mph sustained 
winds with a 1 3 to 18 foot storm surge) storm 
striking New Jersey and Long Island, according 
to the Natural Disaster Coalition in 
Washington. D.C 

The three companies making up the market 
for computerized catastrophe loss manage- 
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mem are Risk Management Software Inc. in 
Mountain View. California; EQE International 
in San Francisco; and Boston-based Applied 
Insurance Research Inc. White they essentially 
provide similar services, each goes about it in a 
different way. 

The companies report that business is brisk, 
especially since last year's massive hurricanes. 
Andrew and Iniki. Indeed, the companies* 
client lists feature the names of many top inter- 
na tional n^nsunmje^o^^ intermedi- 
aries, including General Reinsurance Corp.. 
American Re-Insurance Co., E.W. Blanch Co., 
Johnson & Higgins and several others. 
Interviews with executives from these and 
other insurance concerns indicate the software 
companies are providing a valuable service: 
helping to take the guesswork out of property 
reinsurance underwriting. "Reinsurers simply 
need to know in greater detail what the poten- 
tial fallout can be from natural peril losses." 
says Hugo Johnsen. a director of Carpenter 
Bowring Ltd., the London-based brokerage. 
"Traditionally this has been "somewhat of a 
guessing game. But with the huge losses of the 
past five years, reinsurers are desperately trying 
to get their hands around exactly what they are 
reinsuring and what they might have to pay 
out." 

Catastrophe Analysis 

Carpenter Bowring turned to EQE 
- International, a risk and safety engineering 
consulting firm that licenses its software to 
companies and/or conducts computerized 
analyses in search of catastrophe exposures. 
For Carpenter Bownng. EQE conducted an all- 
risk analysis of earthquakes in Iceland. The 
government of Iceland insures all properties in 
the country and buys its reinsurance through 
Carpenter Bowring in the London market. 
"The government wanted to come to grips with 
the amount of damage that could happen in an 
earthquake." Mr. Johnsen says, "since they hod 
undertaken to reimburse everybody in that 
event." Carpenter Bowring commissioned a 
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study by EQE after its reinsurance company 
clients also requested it. EQE examined vari- 
ous types of construction in the country, then 
cross-referenced each with various "earth- 
quakes" of different magnitudes. Its final report 
estimated insured property loss figures for 
each particular earthquake magnitude. 
Surprisingly, the study's findings raised con- 
cern over potentially huge property losses from 
a major earthquake. Carpenter Bowring's 
clients decided to raise their reinsurance pre- 
miums "by a double-digit increase," Mr. 
Johnsen says. The government was unable to 
afford the new premium and is now "going 
bare" without reinsurance, he adds. 

Though primarily known for its work as a 
consulting firm specializing in structural and 



earthquake engineering, in recent years EQE 
has expanded its services to encompass risk 
assessment and management of other natural 
and even man-made hazards. "No one can pre- 
dict Mother Nature," says Earl Aurelius, the 
company's vice president. "What we can do is 
develop a computer model that allows us to 
look at a reinsurer's portfolio relative to his- 
toric storms and how fierce they were," he says. 
"'We can calculate the expected damage, pro- 
viding the reinsurer with the ability to estimate 
potential damage given certain events. So, in 
essence, while we can't tell you exactly 'when,' 
we can tell you 'how much. " 

EQE's new windstorm hazard analysis soft- 
ware was unveiled in April at a conference 
sponsored by the London Insurance and 
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Devastation from 
Hurricane Andrew, 
which wreaked havoc on 
Florida in 1992 



Reinsurance Markei Association (LIRMA), an 
association of 130 international reinsurers 
based in London. EQE developed the software, 
called UKWIND, at LlRMA's request for use by 
,.its member companies. The software can 
• : instantly provide all the necessary information 
on windstorm hazard and related building 
damage in the United Kingdom on a single- 
risk-analysis basis. Users need specify only a 
postcode for the software to provide the maxi- 
munTwfnd speeds for a selection of exposure 
periods at various probability levels. 

For example, if one enters the postcode Bl 
12XF. for Birmingham, England, the computer 
iwill show that a maximum gust speed of 42.7 
- meters per second in a period of 50 years has a 
.50 level of probability in a given year The soft- 
ware then inputs that information into a data 
base displaying selected types of building con- 
struction and evaluates the potential damage 
range. Using the same postcode, the computer 
indicates that a building made of light steel and 
weak cladding would suffer damage costing 5. 1 



jpercent of its replacement cost. In other words, 
!if the building cost S 1 million, the storm would 
Jresuli in a S3 1.000 loss. 

: The key to determining potential insured 
properly damage losses is the underwriter's 
understanding of the structural integrity of a 
building, Mr. Aurclius says. EQE's engineers 
work with insurers to identify the critical fac- 
tors in structural performance, i.e., to know 
what to look for in a particular building. The 
engineers even visit buildings after an earth- 
quake or hurricane to sec what happened and 
why to buildings of given heights and composi- 
tions. 

EQE's work for LIRMA indicated that U.K. 
housing actually is less likely to be damaged 
from windstorm than housing in the United 
States. "The conclusion is reasonable, since 
housing in the U.K. tends to be masonry with 
relatively small openings and good wind-resis- 
tive roofing/ Mr. Aurelius says. "Housing in 
the United States tends to be less wind-resistive 
wood frame, with more vulnerable larger open- 
ings and/or roof openings." 

EQE's software licensing fee runs about 
$25,000 annually. Other insurers and reinsur- 
ers that have bought its software include Swiss 
Re, Eagle Star and Toa-Re, as well as a number 
of London insurance entities "who are unfortu- 
nately going out of business very rapidly," says 
Mr. Aurelius. 

CATMAP and Catastrophes 

The oldest catastrophe risk assessment pack- 
age designed specifically for reinsurers was 
developed by Applied Insurance Research 
(AIR), and is called CATMAP. The package 
includes the software, which can be used on 
any personal computer, as well as a variety of 
support functions, including a disaster infor- 
mation hot line, user groups and newsletters. 
The program was designed in 1987 with the 
help of three reinsurance underwriters, says 
Karen M. Clark, AIR president. 
f Like EQE's UKW1ND. CATMAP uses a 
property risk's five digit zip code in the United 
States (or British postcode) to evaluate the 
probable maximum losses from a windstorm, 
earthquake or other natural disaster. Once that 
data is entered, the computer generates the 
characteristics - location, size, intensity, direc- 
tion, etc. - of a storm. Based on these charac- 
teristics, wind speeds are estimated for each zip 
code or postcode in the affected area, and 
insured damages are estimated and tabulated. 
'For example, we can tell a company that there 
is a possibility of a S250.000 loss one year in 
20. or one year in 50. and so on." Ms. Clark 
says. 

t A reinsurer using CATMAP can calculate the 
r cost of a variety of property-related risks. 
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Forecast For Weather Derivatives. Hot 

Winter, spring, summer or (all. ail you have to do is buy a call. 
By Robert Hunter 
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scient.sts have sent men to the moon, produced Stealth bombers and 
cloned sheep. Yet. mexplicably. they still cannot produce a reliable weauieT^ 
forecast beyond one week. For energy producers and other corporate whose 

wmter after afl, can have disastrous effects on companies ranging from Dower 

2£S52r to ^JS^ t0 S ° UP Pf0dUCerS '"^^cornparSsTvTwE^ 
catas^ophic weather insurance policies for years, but what about corporate* 
affected by noncatastrophic. seasonal weather conditions? 

Last August. Houston-based energy giant Enron announced the Hrst 

Z^^lT^^L 0 ™ 113 ^ deat that flowed one counterparty, a - 
Northeast utiBty. to protect Its profits by creating payout situations when the : 

srssssss* certatn ^ ^ weather ■ 

•We started tooking into this business as a way to hedge our own weather - 
exposure.' says Lynda Ctemmons. a director atEnror?%Ve wen* to aluSitoer 
of msurance companies and asked them for help In covertng^ome of 
weather risk They said, 'ff you want to protect, say. a $10 r^oTexpcSL tMs 
SET!? W !! Ch3f9e y°° 56 • We Bgured there had to to aTSKESn. 
SadvTba^^- ^ ^ COUW 0ffer »e same sort of pnZSSST. 

™° M« a lS5 ! 0m ^^ deate 1,16 **t one fast August, and Kansas - 
Koch Sur^^f^ Tra 5 ln9 ™* Risk Management and Houston^S : 
Koch Supply and Trading have olned in the fun. transacting some 140 and 80 
contracts, respective*, with counterparties from Alabama to AcSfaOa IvSttVf 
Jessys!?!!? baS6d on ettner heating or cooling degree da^T A 

SrSe *££££K? a days average temperature fenSs-. iX " 

jTt , ' demand for ener 9V increases with every degree day above 
S£L Jf ^ ^ 106 a,r <*n<iiUoning,- the wlnter^tne^enS 

mostat deflree d8y k>W€r than 65 as vomers rush ToV (he / 

Degree day contracts aren't the only products available. During the last six 

Sr^tfi 3 h>S '"r^f 1 3 waB of weather-derived products git^d 
^ ?j^ of ^ery Uk, .nclucfing guaranteed rainfall, snowfatt are^now de£? 

a^oun^dtf? 'VT/ maXU ™ Jm and •««"• temperatures. ^ Uan^S' 
announced rts first sate of such a product, to Cigna Property & Cesuattv^T 

^VTnT' additi0na, Pf0teC,k>n fof 006 ^ rts Ca^foTnitSs 3 ^^ hit 
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SL^^f 1 ? st ° mers for wea ther derivatives thus far have been public 
utfifaes. agricultural and msurance industries. Aquila hopes to attract Sstomers 
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from the entertainment, travel and leisure, construction, and real estate 
industries as welJ. 'If you ffip through a random stack of annual reports," says 
Ed Mills, senior vice president and general manager or Aquila Trading and Risk 
Management, "you'll find that the earnings of 80 percent or more are affected 
by the weather. In fact, the Internet could be the only industry not affected in * 
some way. - Aquila has sold around 100 non-degree-day weather contracts so 
far. Enron is exploring other weather derivatives as well, including rainfall and 
stream flow products, although it hasnl sold any to date. 

A new paradigm 

Gas and power are the most volatile commodities In North America. Wthin 
geographical regions, prices for power can vary widely as a result of 
transmission constraints, unit outages, differing reserve capacities and fuel 
transportation costs. Historically, energy producers have focused all of their 
attention on managing price risk. But the basic equation in the energy business 
is: the price of energy X the volume of energy demanded = a producer's 
revenue or a consumer's cost. How, then, are you supposed to handle the 
volume, or usage, side of the equafion? 

Traditional price risk management techniques are useless in hedging 
volumetric risk, because energy usage has a low correlation with energy prices. 
Aquila's Mills offers an example: In the summertime, when temperatures spike 
upward considerably, one's first thought before turning on the air conditioner _ 
Isn't 'What is the price of energy today? 1 The same holds true in the wintertime 
wtth heat." Colin Myer, senior vice president at Koch Supply and Trading, 
agrees. "Price and demand have little or no relationship in energy. The onty ~ 
driver of demand is weather." 

The volatility of weather makes weather derivatives especially useful. 
Conditions can vary greatly within even nanowty circumscribed delivery 
regions, and extreme weather can necessitate expensive auxiliary unH startups, 
testing capacity constraints and causing extraordinary spot price spikes. 
"There's no such thing as overhedging," says Monte Simpson, a weather 
broker at Natsource. "Price hedging is essential, and so is volumetric hedging. 
The two go hand in hand." 

Deregulation in the energy industry will allow the big power marketers to sell 
energy products virtually nationwide. The more than 1 ,000 utilities and 
municipals In the United States right now win shrink to perhaps 100 in the next 
five years, and maybe less," says Shannon Burchett, president of St. 
Louis-based Ameren Energy, the trading arm of Ameren Corp. VUth such few 
companies enjoying such vast market reach, hedging weather exposures win 
be Increasingly important. Many believe the energy industry will fueJ 
tremendous growth in weather contract volume In the next few years. "The 
need to hedge heating and cooling degree days through derivative products will 
present itself to every electric utility/ says Peter Fusaro, senior vice president 
at ABB Financial Services. "They're already hotter than a pistol, and the 
market's going to increase exponentially." Bob Greene, president of Aquila, - 
thinks weather products will enjoy trading volumes greater than tfiose of 
electric power. 



Tricks of the Trade 



While weather derivatives theoretically can be geared toward a number of 
industries, the energy business has had the pick of the litter to date. There 
are a number of weather strategies that can minimize weather risk. The 
simplest structure is the heating or cooling degree day swap, used to 
stabilize cash streams associated with coofing and heating energy or to 
guarantee production peak capacity. An energy producer that sells a swap 
will be compensated for a certain amount per degree day whenever degree 
days settle below or above an agreed strike level. When degree days settle 
above the strike, for example, the producer pays the buyer of the swap. The 
result: the combination of the swap and the producer's revenue from 
operations yields a more stable revenue stream, while the buyer sees a 
mirror effect. 
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Degree_qay c^jfions haye r quickly become the: vanilla cdnftacfe of the "weather 
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Irrational exuberance? 

Not everyone agrees that weather derivatives will become an invaluable 
hedging tool for energy companies. "Weather derivatives are a snooze button 
for those who havenl quite awoken from the regulatory slumber," says the 
president of a risk management software firm. 'They are popular because they 
are consistent with the structural modeling approach." Structural modeling, 
developed during the era of governmental regulation of the power industry, 
sought to determine pricing based on the interaction of the fundamental energy 
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price drivers. At the time, utilities used cost-ptus-retum models to negotiate 
rates with regulators. When the government determined that the numbers were 
wrong, it oxdered rebates or surcharges to account for the difference. 

The problem with using this approach in the future, says the software dealer, Is 
ttvat the marketplace Is the only entity that can fuHy understand fundamental* 
price drivers. The approach doesnl account for the true supply-demand 
dynamic — regulators had always Intervened, muddying the waters. "Weather 
derivatives wiH prevent people from being weaned off of the cost-plus 
approach," he says. "People who don't understand price behavior are going to 
latch onto anything they can understand." And weather derivatives afenl even 
a complete hedge, he says. "Say you have a contract that's Indexed to 
temperature. A hot day when all the power lines are up gives you a 
dramatically different price behavior from a day when one or more power lines 
are down. And what does a weather derivative do for you when a plant is 
closed down altogether?" 



TEMPERATURE aiui Power volume: A case s!udv 



The following table indicates the distribution of heating degree days In New 
York City between 1 948 and 1 996. Each entry in the table represents a 
fraction of normal. For instance, .7 indicates that heating degree days are 70 
percent of normal. 



Time Period 


Minimum 


Q1 


Q3 


Maximum 


November 


.69 


.91 


1.08 


1.37 


December 


.77 


.91 


1.09 


1.38 


January 


.75 


.86 


1.11 


1.31 


February 


.79 


.93 


1.07 


1-28 


March 


.71 


.90 


1.09 


1.24 


November 1 -March 3t 


.85 


.95 


1.06 


1.17 


December 1 --March 31 


.84 


.91 


1.05 


1.14 



As the table shows, weather causes volume for the period of November 31 : 
to March 31 to fluctuate by more than 5 percent in half of the years, and as : 
much as phis or minus 15 percent overall. November Is the most votairte 
month, and February the least volatile. Power producers could mtnirrtze 
such effects by using heating degree day options such as puts, calls and 
collars. 

— Source: Koch Supply and Trading 

Such criticisms have hardly dampened the exuberance for the products thus 
for. In April, a weether derivatives conference sponsored by Netsource in New 
York was so swamped with curious attendees &>at some were turned away at 
the door. Tve never seen anything Rke it," says Koch Supply and Trading's 
Myer. To say we're bullish is an understatement." By some accounts, the 
market has reached half a billion dollars thus tar, and a proliferation of startup 
firms Indicates that it wilt grow considerably m the corrtng years. Vtoridwide 
Weather Trading ts the first firm whose sole business is weather derivatives. : 
Underwritten by an Insurance company, the firm makes markets In temperature 
and rainfaR derivaffves. Most of its deals thus far have been with Enron, Aqutfa 
and Koch, but it hopes to reach out to smaller end-users as the marketplace 
develops. "We're here to provide liquidity," says Andrew Freeman, vice 
president of the firm. 

*if you f\:$ tfrtjyh a rar,<-.m Mac* of am:*: o:,c.::s. 

lin.j thai the earnn-js :A <tr: porr.or i or rio<u art- 
*i P: i : >d by it. e v.- * o ; V- f .' 

Ed Mills. 
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Another firm to jump on the weather derivatives bandwagon is 
Pittsburgh-based WeathertAfoe. President Bemie Bilski notes that one of the 
first weather derivatives to hit the market was the "weatherproof bill," created in 
1 994. Weatherproof bi fling allows energy consumers to lock mto guaranteed 
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energy brills for various lengths of time and thus manage their energy costs. - 
WeatherVtfse, formed in 1996. eliminates weather risk for energy consumers. 
'Weather can be a bigger cause of uncertainty in energy bills than price, on ^ 
year-to-year baste/ says Btfski. "We're looking at a number of weather 
derivatives, such as heating and cooling degree days, to (ay off some of the 
risk we take on." The deregulation of the energy Industry is expected to spark 
widespread use of weatherproof bilfing. as suppliers begin to compete 
aggressively for customers. 

And weather derivatives desks are growing at the bigger dealers as well. Koch 
has five people working fuH time on weather derivatives, while Natsource has 
three full-time traders and two managers on a weather desk. "We're committed 
to it as a business/ says president Jack Cogen. In the past six to nine months, 
we've seen the market reaiiy start to take off/ 

Outlook 

Although the forecast for weather derivatives seems quite sunny, a few clouds, 
are expected linger for a while. "One problem with weather derivatives right 
now is that they're linear, meaning the payoff changes proportionately with toe 
temperature," says Brian Scanian, president of ZaiNet Software. "White the 
current products are useful, they don't address the positive correlation between 
price and the quantity of power consumed. That kind of derivative hasnl yet : 
been offered, but when rt is, we'll have something that's of real importance to 
the power and gas people/ 

"We're commi!:ed ;o v/f attic i irrf/atves oc- a 
business !r. r-w pact 1o nire nv:nths.weVe sscr. 
:hn xnrWel frnH.- star v> filer: 0 - 

Jack Cogen 

/Vf'.CT*-/.'* V 

There are more Immediate problems as well. "At this stage of the market/ says 
Enron's Ctemmons, "there are credit and reBabiHty questions, and there are fte 
growing pafns that attend any new market. It's undisciplined at this point/ The 
handful of market-makers in the business must take on huge amounts of risk to 
build liquidity. But the risks they are taking on arenl as massive as rt appears at 
fist glance. The beauty of weather derivatives lies in their "diversrtiabrtity/ : 
Weather conditions are so volatile and so localized that companies can fairty: 
easily lay off the risks they undertake. "Market-making Is a function of 
self-hedging portfolios/ says Gary Morsches, a vice president at Southern Co. 
"The vast geographic differences in weather make it possible to speculate ev$n 
In a relatively illiquid market/ In an increasingly correlated work*, that 
diversifiability could make weather derivatives attractive to investors looking fbr 
products completely uncorrected with, say, the Standard & Poor's 500. 

According to Natsource's Cogen, there are five conditions necessary for a 
successful paper market: a large pool of market participants, a reliable Index. 
Rttle or no market manipulation, market volatility, and hedge or spread 
Instruments. The weather derivatives market satisfies all five, he says. The 
group of participants is large, including uMties and local distribution 
companies, as well as Insurance, energy trading, agricultural and construction 
companies. The indices used are provided by the National Weather Service 
(and, for stream flow contracts, the U.S. Army Corps of Engineers), and are 
thus as reliable as possible. And it is impossible to manipulate heating degree 
day data, although precipitation and snow pack levels are subject to some 
degree of human error. (Cogen advises that contracts specify precise 
measurement criteria.) 

Perhaps most important from a market standpoint/ says Cogen, "participants 
need to be trading different things, because ifs difficult to bring in natural 
buyers who want to buy on the uptick and natural sellers intent on selling on the 
downtick/ There is a good potential base of direction traders in weather 
derivatives, he says, because spreads can be created between the insurance 
market, which tends to look toward long-term, many-standarx*<levlatk>n risks, 
and the capital markets, which look toward short4erm, one-standard-devfatiori 
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risks. 

And the market is maturing rapidty. Enron, Koch and Aquila are working to 
standardize contracts to provide a template for others to follow. There are 
great opportunities for market-makers already/ says Energy Irnperium's Joe : 
Pokalsky. 'Whether or not the weather derivatives business gets big depends 
on how much value the market-makers add to the market." Koch Supply's Myer 
is optimistic. *fn the last week, three or four major players have total me they've 
made a dectefon to staff up." In the derivatives biz, the motto may well be "staff 
up or shut up." 
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